ILLUSTRATIONS

INTRODUCTION
Due to increasing energy development in the Powder River basin, information on the water resources of the area is of particular importance to water planners and managers. This report is intended to supply information on wells completed in alluvial aquifers and on chemical analyses of water derived from the alluvium in the Powder River structural basin.
Records of 300 wells completed in alluvial aquifers are shown in table 1. Chemical analyses of water from 43 wells are shown in table 2, and drillers' logs of 113 wells are shown in table 3. Data were obtained mainly from U.S. Geological Survey files, from records of the Wyoming State Engineer, and from drillers and well owners. Locations of the wells are shown in figure 1.
The study area consists of approximately 25,000 square miles in the northeastern part of Wyoming generally north and east of Casper. It includes Campbell, Crook, Johnson, Sheridan, and Weston Counties, and parts of Converse, Natrona, and Niobrara Counties. The northern boundary is the Montana State line, and the southern boundary is the base of Township 32 North. It is bounded on the west by the Bighorn Mountains and on the east by the South Dakota and Nebraska State lines.
The locations of wells in this report are designated by numbers based on the Federal system of land subdivision. The first number designates the township and direction from the 40th parallel, the second number designates the range and direction from the Sixth Principal Meridian and the third number designates the section. A section is divided into quarters of 160 acres each and lettered A, B, C, and D in a counterclockwise direction, beginning in the northeast quarter. Each quarter may in turn be divided into quarters of 40 acres each and again into quarters of 10 acres each and lettered as before.
The letters are followed by a consecutive sequence number starting with 01 to distinguish wells within a particular subdivision. Locations may or may not have sequence numbers that begin with 01 in this report, depending on the number of wells recorded and sampled at the site. In the illustration below, well number 41N 063W 36BCD01 is in the SE% of the SW% of the NV% of sec. 36, T. 41 N., R. 63 W., and is the first well assigned a number in that quarter-quarter-quarter section. N; T.
T.
m N: (table 1) give a brief description of each well such as its depth, diameter, type of casing, and use of the water. Depth-to-water measurements indicate the static level at which the water stands in the well. Where available, the yield and transmissivity are included. Transmissivity is defined as the rate at which water of the prevailing kinematic viscosity is transmitted through a unit width of the aquifer under a unit hydraulic gradient.
CHEMICAL ANALYSES OF WATER
The chemical quality of water is indicated by the types and amounts of chemical constituents present (table 2 ). In the Powder River basin the chemical quality of the alluvial water is highly variable as shown by the dissolved-solids concentration which ranges from 467 to 8,950 mg/L (milligrams per liter).
Chemical Constituents
Samples were analyzed for types and concentrations of chemical constituents present in the water. The principal inorganic anions dissolved in water are sulfate, bicarbonate, and chloride; the principal cations are calcium, magnesium, sodium, and potassium. Dissolved solids, which consist of inorganic salts and dissolved materials, are reported as the sum of the constituents analyzed. A recommended limit for dissolved solids was not established for domestic use because of the wide range of possible constituents and concentrations found in natural water. Instead, specific recommendations are reported for individual substances such as sulfate and chloride that present special problems in water supplies. The chemical constituents analyzed and recommended limits for various uses are presented in the following table. The limits are those in effect at the time of this report and are subject to change. 3 National Academy of Science, National Academy of Engineering (1972, p. 61-381) . (1976, p. 152-401) .
Constituent
U.S. Environmental Protection Agency
Physical Properties
Water quality is also affected by the physical properties of pH, temperature, and specific conductance. The pH of a water is the measure of the hydrogen-ion activity in solution pH = -loglo (H*)
where H = concentration of hydrogen ions, in moles.
Water having a pH value greater than 7 is said to be basic or alkaline; water having a pH value less than 7 is considered acidic. The pH of water in the natural environment is commonly between 6 and 9, but values as low as 2 have been found in hot springs and as high as 12 in the trona waters of western Wyoming. Waters having very low or very high pH values are corrosive and are not suitable for the uses cited in this report. In the Powder River basin the pH of ground water analyzed is between 7.1 and 8.7.
The temperature of water determines its aggressiveness toward dissolution of rock material. The temperature in the shallow alluvial wells in the Powder River basin is relatively cool and is less than about 14°C. Cooler water temperatures measured during the winter months reflect the cooler air temperatures.
The specific conductance of a solution is a measure of the ability of water to conduct an electrical current and is related to the dissolved-solids concentration. Specific conductance ranged from 174 to 8,280 micromhos per centimeter at 25°C in the water samples analyzed.
DRILLERS' LOGS
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